Restriction of prenatal gas exchange impairs memory consolidation in the chick.
Our aim was to assess the effects of restricting gas exchange during incubation on postnatal memory formation and growth in the chick. Gas exchange across the eggshell was restricted by covering 50% of the eggshell with an impermeable membrane for 4 or 8 days, commencing at days 14 and 10, respectively, of a 21-day incubation. Memory formation was examined postnatally at 1-2 days using a one-trial discriminated bead task, and at 5-6 days using a discriminated wheat task. For both tasks, chicks from eggs wrapped from days 14 to 18 had impaired memory retention at 60 min after training, although learning and labile memory were not impaired. Chicks from eggs wrapped from days 10-18 appeared to be poorer in their ability to form memories, and did not discriminate as well as controls in any of the tasks. Body weights of chicks from wrapped eggs were reduced from 2 days after hatching; chicks from eggs wrapped from day 10 had lower body weights at hatching. We conclude that a period of altered prenatal gas exchange can impair memory consolidation in the chick soon after hatching. The ability to form memories may be permanently altered, as this impairment is still apparent at 5-6 days after hatching. Pre- and postnatal growth was also impaired in the chicks from wrapped eggs. Our results suggest that the extent to which postnatal neurological function and growth is impaired depends on the timing and possibly the duration of the prenatal insult.